






























































































































































































































































































































































































































































































































Baseline Finalp Baseline Finalp Baseline Finalp
Grip（kg） 21.7（6.3）２１．６（6.6）ｎｓ ２３．１（7.0）２３．４（6.9）ｎｓ ２２．２（7.5）２３．４（7.5）＊
Onelegstand（Ｓec） 8.7（54）８．６（5.6）ｎｓ ９．２（3.8）９．９（4.6）ｎｓ１２．３（5.2）１４．３（5.6）ｎｓ



































































EＱ５Ｄ ｐSＤＭｅａｎ Ｍｅａｎ SＤ
Mobility 2.2 ０６ 1.7 0.7 ＊＊
Selfcare 2.2 0.7 １．９ 0.7 ＊＊
Usualactivities 2.4 0.6 2.0 0.6 ＊＊
Ｐａｉｎ 2.4 0.6 2.3 0.6 ＊
Anxiety 2.5 0.6 2.2 0.7 ＊＊
QOLutuityscore 0.34 0.18 ０．４６ 0．１９＊＊
Ｍｅａｎ(SD)．ｎs＝ｎｏｔsignificant．＊ｐ＜０５＊＊ｐ＜0１
Table5Baselinelevelsandchangesinparametersofexercisefunctionaftertwiceweekly3-monthlow-loadtrainingn＝５１
Grip Ｏｎｅｌｅｇｓｔａｎｄ FＲＴ Torso-flexion ＴＵＧ Ｗａｌｋｉｎ６ｍｉｎ
ｒ ｐ ｒ ｐ ｒ ｐ ｒ ｐ ｒ ｐ ｒ ｐ
Grip －０．２６ｎｓ －０．１５ｎｓ 0.12ｎｓ 0.05ｎｓ 0.13ｎｓ 0０３ｎｓ
－０．２１ｎｓ -0.26ｎｓ -0.06ｎｓＯｎｅｌｅｇｓｔａｎｄ 0.14ｎｓ 0.24ｎｓ 0.11ｎｓ
０．０３ｎｓ 0.14ｎｓ-0.51＊＊FＲＴ 0.09ｎｓ 0.18ｎｓ 0.18ｎｓ
－０．０９ｎｓ ０．０４ｎｓ －０．０９ｎｓ -0.39＊＊Trunk-Hexion 0.07ｎｓ －０．１２ｎｓ
ＴＵＧ -0.01ｎｓ －０．１３ｎｓ ０．０６ｎｓ 0.5ｎｓ－０．４９＊＊-0.15ｎｓ

































lntercept ４４２１ lntercept －０．０７５
ＣｈａｎｇｅｉｎＴＵＧ －３．９２８ 0.530 、001
0.542
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Act・Thiskindoftrainingwasusedextensively
andplayedasignificantroleinfacilitating
resumptionoffUnctionsbyelderlypeoplethrough
habitualexercise、However，ｗｈｅｎprovidingthis
kindoftraining，theefficacyoftheprogram
(includingtheappropriatenessoftheguidancefOr
participantsandthemeasurementsperfOrmedon
theparticipants)wasnotadequatelyevaluatedon
thebasisofchangesintheexercisefunctionof
individualparticipantsTakeuchi7）servedasa
pioneerinintroducingalow-loadtrainingprogram
toelderlypeoplerequiringdailylifeassistanceand
madeeffOrtstomakethisprogramadoptedwidely・
Ｔｏｄａｔｅ,however,nostudyendorsingthevalidity
ofthisprogramoranalyzingitsefficacyinrelation
tothefrequencyandperiodoftrainingor
evaluatingitsｅｆｆｅｃｔｓｏｎＡＤＬａｎｄＱＯＬｈａｓｂｅｅｎ
ｒｅｐｏｒtedTheauthorhasbeenprovidingaonce
weekly6-monthlow-loadtrainingtoelderly
people，layingemphasisonpeoplewhotendto
remainindoors（thesubjectsemphasizedbythe
programproposedbytheMinistryofHealth，
LabourandWelfare)21).AlthoughtheJapanHealth
Promotio、＆FitnessFoundationrecommended
twiceorthreetimeweeklyexerciseasameansof
improvingthephysicalstrengthofpeople，the
authorpreviouslyreportedthatpracticing
exercisefOurweeksormoreperweekcancause
accumulationoffatigueandhamperthe
individualstofbrmahabitofexercise22)．Under
suchcircumstances,theauthorrecentlydeveloped
anewtrainingprogram（twiceweekly3-month
low-loadtraining)andevaluatedtheefficacyofthis
prｏｇｒａｍａｓｗｅｌｌａｓｔｗｏｏｔｈｅｒｐｒｏｇｒａｍｓ（once
weekly6-monthgroupexercisｅａｎｄｏｎｃｅｗｅｅｋｌｙ６‐
monthlow-loadtraining)(Studyｌ)．Furthermore，
theefficacyoflow-loadtrainingwasevaluatedat
varyingfrequenciesandperiodsoftraining(once
weekly6-monthtrainingandtwiceweekly3-
monthtraining）（Study２)．Becausethetwice
weekly3-monthlow-loadtrainingprogramwas
fOunｄｔｏｂｅｍｏｒｅｅｆｆｅｃｔｉｖｅｔｈａｎｔｈｅｏｎｃｅｗeekly6-
monthlow-loadtrainingprogram,theauthorthen
evaluatedtheeffectsofthetwiceweekly3-month
low-ｌｏａｄｐｒｏｇｒａｍｏｎＡＤＬａｎｄＱＯＬｕｓｉｎｇＢＩａnd
EQ-5D'9.2o)(Study３)．Inallofthesethreestudies
(ＳｔｕｄｙＬ２ａｎｄ３),thefOurparametersreportedby
MiyaharaetaL23）asusefUlinefficacyevaluation
(gripstrength,onelegstand,trunk-flexionandlO
mgwalk)aswellas3parametersofperfOrmance
test(FRT,TUGanddistancewalkedin6minutes）
wereadoptedasparametersofexercisefunction
Thetestdatawereprocessedandanalyzed
statisticallytoevaluatetheefficacyofthe
programs．
ＬＲｅ:Studyl
lnStudyLtheonceweekly6-monthgroup
exerciseprogram，whichisprimarilybasedon
antigravitationalexercisesandhasbeenprovided
withintheframeworkoftheSenileHealthAct，
wascomparedwiththeonceweekly6-monthlow‐
loadtraining,bymeansofexercisefUnctiontests・
Followingthegroupexerciseprogram，some
subjectsshowedimprovementsinexercise
fUnctioninasporadicmanner,butnoparameterof
exercisefunctionimprovedsignificantlywhenall
subjectsassignedtothisgroupwereanalyzed
together、Followingthelow-loadtrainingprogram，
threeparameters（trunk-flexion，ｌ０ｍｗａｌｋａｎｄ
ＴＵＧ）improvedsignificantly・Thisresultinthe
low-loadtraininggroupprobablyreflectsthe
effectivenessoflow-loadtrainingusingmachines・
Theuseoftrainingmachinesseemstohavethe
fOllowingadvantages:（１）ｔｈｅrange,directionand
frequencyofarticularmotionscanbesetatalevel
optimalfbrtrainingofthetargetmuscle，thus
aUowingconstantrateexercise;ａｎｄ（２）itiseasy
fOrthesubjecttokeephis/herbodyposition
optimalfOraglvenarticularmotion・Duringgroup
exercise，compensatorymotions（departingfrom
normalmotions）orinadequatemotionsare
sometimesseen，anditisdifficulttopractice
exerciseinrightdirectionorrange・OhataetaL24）
reportedthatrepeatedquantitativelearningof
taskmotionscansuppressinstabilityofvoluntary
motioｎｓａｎｄｐｌａｙｓａｎｉｍｐｏｒｔａｎｔｒｏｌｅｉｎｌｅarning
howtocontrolbodypositioninanappropriate
manner，resultinginimprovedphysical
coordinationduringexercise
2、Ｒｅ:Ｓｔｕｄｙ２
ＩｎＳｔｕｄｙ２，theefflcacyoflow-loadtrainingａｔ
－５３－
T1slLtomuKZmyas/Lj
varyingfrequenciesandperiodsoftrainingwas
evaluatedlnboththeonceweekly6-month
traininggroupandthetwiceweekly3-month
traininggroup，trunk-nexionandTUGimproved
significantly,ａｎｄnoparameterexacerbatedlnthe
twiceweekly3-monthtraininggroup,parameters
ofmusclestrengthandbalancingcapability（grip
strengthandFRT）alsoimprovedsignificantly・
Thegreaternumberofparametersshowing
significantimprovementinthetwiceweekly3-
monthtrainmggroupisprobablybecausethe
efficacyoftheprevioussessionsofthetraining
wascarriedfOrwardstothenextsessioninthis
groupalthoughtheefficacyofprevioussessions
didnotcontinueuntilthenextsessionintheonce
weekly6-monthtraininggroupBecauseno
parameterexacerbatedintheonceweekly6-
monthtraininggroup，thistrainingprogramcan
alsobeviewedashavingshownlong-lasting
efficacy・However,consideringthatthetwiceweekly
3-monthtrainingprogramallowedsignificant
improvementingripstrengthinadditionto
balancingcapabUityandthatsubjectsareeasierto
becomeawareofimprovementfOUowingthisshort-
term(3-month)training,wemaysaythatthetwice
weekly3-monthtrainingprogramismoresuitable
asameansofguidingpeopletocontinuetraining
fOrthegoalofimprovingtheexercisefunction・
FeigenbaumetaL25）reportedthatimprovement
wasgreaterfOllowingtwiceweeklytrainingthan
fOllowingonceweeklytraining，simUartothe
findingsfromthepresentstudy，andthatthe
improvementaftertwiceweeklytrainingdidnot
differfromthatafterthreetimesweeklytraining
lftheirfindingiscombinedwiththefindingsfrom
thepresentstudy,wemaysaythattwiceweekly
traininｇｉｓｍｏｒｅａｄｖｉｓａｂｌｅｉｎｔｅｒｍｓｏｆｃｏst-benefit
relationship、
３．Ｒｅ:Ｓｔｕｄｙ３
ＩｎＳｔｕｄｙ３,ｔｈｅｅｆｆｅｃｔｓｏｆｔｗｉｃｅｗｅekly3-month
low-loadtrainingoｎＡＤＬａｎｄＱＯＬｗｅｒｅ
ｅｖａｌｕａｔｅｄＦｏｌｌｏｗｉngtwiceweekly3-month
training，significantimprovementwasseennot
onlyintrunk-flexionandTUG（parametersof
exercisefUnction)andgaitandgoingupstairsand
downstairs（parametersofBI)，likeafteronce
weekly6-monthlow-loadtraining,butalsoinsome
additionalparameters（gripstrengthandFRT
amongparametersofexercisefunctionandgetting
onvehicles，groomingandbathingamong
parametersofBI)．Theimprovementseeninthese
additionalparametersaftertwiceweekly3-month
trainingisattributabletoimprovedmuscle
strengthandbalancingcapabnity・Gripstrengthis
oftenusedasaparametersincethisisthoughtto
representthesystemicmusclestrengthShinkai26）
listedgripstrengthasoneparameterofthe
physicalstrengthofelderlypeopleTherefOre,the
improvementingripstrengthseemstoreflect
improvementinmusclestrengthWemaysay
thatthesubjectsofthisstudy,whohadprobably
showreducedactivitylevelbefOrethestudy,were
abletoactivatetheirmusclesthroughpracticing
thelow-loadtrainingprogranLWemayalsosay
thatthebalancingcapabilitywasimprovedby
simultaneoususeofmultiplemusclesinvolvedin
thecontrolofbodyposition(e9.,themusclesused
during，trunk-extension/flexionandshoulder
nexion/extension)．
Regardingloadresistancetrainingprograms，
ＡｒａｉｅｔａＬ３）reportedthattheendurabletraining
machineloadlevelandthemagnitudeof
improvementintheone-legstandingcapabnity
(witheyesopenorclosed）werehigheramong
individualswhohadahigherphysicalstrengthat
thestartofthetraininglnthepresentstudy，
however，anegativecorrelationbetweenthe
baselinelevelandthemagnitudeofchangeafter
trainingwasnotedfOrＦＲＴａｎｄＴＵＧ・Thisresult
suggeststhatevensubjectswithlowbaseline
levelshavehighpotentialsofimprovement・Ｔｈｉｓ
issue,however,needstobefurtherstudieｄ
Ｎｏｗ，ｆａｃｔｏｒｓａｆｆｅｃｔｉｎｇｔｈｅＡＤＬａｒｅｔｏｂｅ
discussed、ＴｈｅｍａｇｎｉｔｕｄｅｏｆｃｈａｎｇｅｉｎＡＤＬｈａｄ
ｓｉgnificantcorrelationwithTUG（standardization
coefficientβ＝-0.53,ｐ＜0.01)，trunk-flexion（β＝
0.263,ｐ＜0.05)ａｎｄａｇｅ（β＝-0.228,ｐ＜0.05)．TUG
pertainstothecapabilityofinstantaneously
selectingonemotionandcontinuingit，ｉ､e､，a
capabilitytodealwithagivensituationquickly
ProlongationofthetimeneededfOrTUGcanlead
todisturbancesinactivitiessuchasgettingon
－５４－
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vehicles，walking，goingupstairsanddownstairs，
makingoutdooractivities,ａｎｄｓｏｏｎ２７)．Theresults
ofthepresentstudyendorsedtheusefulnessof
TUGasanindictoroftherangeofADL
Duringtrunk-flexion，flexibilityofmuscles
improvesthecoordinationofmusclesinvolvedin
articularmotionsThisfunctionseemstoaffect
therangeofmotionspossibleundervarious
situationsorenvironmentsandtoaffectthe
magnitｕｄｅｏｆｃｈａｎｇｅｉｎＡＤＬＡｃｃｏｒｄｉｎｇｔｏ
Ｍｉｙashita22),reductioninflexibilitycanreducesthe
degreeofphysicalindependenceandelevatesthe
riskfOrf2llling・
ＴｈｅｉｎＨｕｅｎｃｅｏｆａｇｅｏｎＡＤＬｈａｓｂｅｅｎｓｈownin
manyreports，andthepresentstudyendorsed
suchpreviousfindings，
Ｎｏｗ，ｆａｃｔｏｒｓａｆｆｅｃｔｉｎｇｔｈｅＱＯＬａｒｅｔｏｂｅ
ｄiscussedThemagnitudeofchangeinＱＯＬ
correlatedsignificantlywiththedistancewalked
in6minutes（β＝0.602,ｐ＜0.01）ａｎｄＴＵＧ（β＝
-0.242,ｐ＜0.05)．Ifanindividualhassustainable
physicalstrength,ｈｅ/shecanfeeljoyfulorhigh-
spiritedbefbrefeelingfatigued，andfatigueis
unlikelytopersistlong,thusmakingitpossiblefbr
theindividualtoundertakeactivitytobecome
joyfUlagain、Thiswillleadtoasubjective
sensationofhealthorthesenseofworthliving
Followingthetwiceweekly3-monthlow-load
training,improvementwasseeninfOuraspectsof
exercisefunction（gait，bodypositioncontrol，
musclestrengthandflexibility)，andfavorable
effectsonADL(primarilythecapabilitytomove）
werenoted，leadingtoimprovedQOLAmong
factorsaffectingADLbodypositioncontrol,
nexibilityandageseemtobeparticularlyimportant・
AmongfactorseffectingQOLsustainabilityofthe
capabilitytomoveandthecapabilityofcontrolling
bodypositionareimportant・Theresultsfromthe
presentstudysuggestthattheseimportantfactors
arehighlylikelytoimprovefOllowingtrainingwith
thisprogram，
Inthepresentstudy,ｉｍｐｒｏｖｅｍｅｎｔｉｎＡＤＬａｎｄ
ＱＯＬｆＯｌｌｏｗｉｎgthistrainingprogramwas
confirmedbyanalysisofexercisefunction
However,thedailylivesofelderlypeoplecannot
becompletelyunderstoodfromｔｈｅｖｉｅｗｐｏｉｎｔｏｆ
physicalfUnctionalone、Inthefuture,approaches
involvingacombinationofemotional，cultural，
socialandenvironmentalsupportswillbe
desirablelnanyevent，thefindingsfromthis
studywillprovidehintswhendiscussingtheissues
facedbythecurrentsocietywithaprogressively
agmgpopulation．
Ａｃｋｎｏｗｌｅｄｇｅｍｅｎｔ
ＴｈｅａｕｔｈｏｒｉｓｉｎｄｅbtedtoProfessorT・Takeuchi，
InternationalUniversityofHealthandWelfare,fOr
hisadviceconcerningthismanuscript．
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低負荷抵抗運動プログラムが要援護高齢者の日常生活活動能力に及ぼす影響
木林勉
要 ］曰
要援護高齢者の廃用性症候群のプログラムとして低負荷プログラムに着目した従来の
手法である集団体操プログラムとの比較及び頻度・期間別の効果を検証した．また，その
効果について運動機能初期測定値との関連性やADL，QOL改善に影響を及ぼす要因につい
て検討した．対象は３タイプのリハビリテーションプログラム（集団体操週１回６カ月プ
ログラム，低負荷週１回６カ月プログラム，低負荷週２回３カ月プログラム）のいずれか
を受けた要援護高齢者467人のうち，プログラム別に年齢、'性別、ＡＤＬレベルを揃え抽出し
た51人ずつの群とした．集団体操週１回６カ月プログラムは抗重力位の運動，低負荷週
１回６カ月プログラム･低負荷週２回３ケ月プログラムは，Borgscaleの指数１１(楽である）
を目安とした低負荷で，６種類のトレーニング機器を用いた運動で構成した．運動機能テ
スト，ADL評価，QOL評価より効果を比較検証したところ、集団体操週１回６カ月プログ
ラムより低負荷週１回６カ月プログラムの方が歩行及び姿勢制御能力面で改善を示した．
頻度・期間別での比較では低負荷週２回３ケ月プログラムがさらに筋力及びバランス能力
面で改善した．低負荷週２回３ケ月プログラムでは，ADLに影響を与える因子として，姿
勢制御能力，柔軟`性，年齢，QOLに影響を与える因子として，移動持久性，姿勢制御能力
が確認できた．尚，姿勢制御能力は初期測定値が低くても，本プログラムより改善の可能
0
`性を大いに含むことが示唆された．
－５７－
